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A B S T R A C T
Mechanical bowel preparation is common practice
in elective colon surgery. In order to verify the
effect of mechanical bowel preparation on the
colonic flora, this study followed 185 patients
undergoing elective open colon surgery, 90 of
whom were assigned randomly to receive mechan-
ical bowel preparation with polyethyleneglycol.
Swabs of the anastomosis and the subcutis were
taken during surgery. Further swabs were taken of
any subsequent wound infections. Mechanical
bowel preparation did not reduce contamination
of the peritoneal cavity or the subcutis during
surgery, and there appeared to be more sterile
subcutaneous swabs in the control group.
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Since the introduction of pre-operative bowel
preparation in elective colorectal surgery during
the 1970s, the technique has been thought to
reduce the risk of wound infection and anasto-
motic leakage [1–3]. The existence of these bene-
fits has been challenged during the last decade
[4–6]; indeed, animal studies have indicated
histological damage of the colonic bowel and
healing impairment of the colonic anastomosis
following pre-operative bowel preparation [7–9].
Data concerning the effect of osmotic laxatives
such as polyethyleneglycol (PEG) on the bacterial
ecology of the colonic contents are scarce. It is
thought that these effects might cause bacterial
overgrowth that could increase the risk of post-
operative wound infection following elective
colorectal surgery [10,11]. The present study
aimed to determine the impact of pre-operative
bowel preparation on the colonic bacterial flora of
patients undergoing elective open colon surgery.
Between October 1998 and May 2002, 185
patients who underwent elective open colon
surgery for malignancy or recurrent diverticular
disease were randomised into a group of 90
patients (PEG group) who received pre-operative
bowel preparation with 4 L of oral PEG, and a
group of 95 patients who had no mechanical
preparation and ate a normal meal up to 10 h
before elective surgery (NMP group). All patients
received routine systemic antibiotic prophylaxis
(cefazoline and metronidazole) 30 min before
surgery. Two swabs were taken from each patient
during surgery: one from the outside of the
colonic anastomosis, and a second from the
subcutis after closure of the abdominal fascia.
Post-operatively, the wounds were observed by
surgeons and surgical residents who were una-
ware of the randomisation groups. A clinically
significant wound infection was defined as dis-
charge of pus from the wound, or a clinical
suspicion of wound infection, based on inflam-
matory signs such as raised temperature, redness
and tenderness of the wound. In cases where it
was deemed necessary to open the infected
wound, an additional swab of the drained area
was taken. Swabs were cultured, aerobically and
anaerobically, at 37C for 48 h, and any microor-
ganisms were identified with standard laboratory
techniques. The study was approved by the ethics
committees of the participating centres.
In the PEG group, the anastomosis swab alone
yielded no growth from 14 patients, the subcutis
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swab alone yielded no growth from 49 patients,
and both swabs yielded no growth from 11
patients. In the NMP group, the anastomosis
swab alone yielded no growth from 14 patients,
the subcutis swab alone yielded no growth from
57 patients, and both swabs yielded no growth
from 13 patients. There was a positive correlation
for at least one microorganism between the
anastomosis swabs and the subcutis swabs for
42 of the 90 patients in the PEG group, and for 43
of the 95 patients in the NMP group.
In the PEG group, there were nine clinically
significant wound infections, compared with
seven in the NMP group. A swab was taken of
five of the nine wound infections in the PEG
group, and of three of the seven wound infections
in the NMP group. In all eight cases, the causative
agents of the wound infections were either intes-
tinal flora or potentially pathogenic microorgan-
isms. There was a positive correlation with at least
one of the microorganisms isolated during sur-
gery for six of the eight wound swabs (Table 1).
Although systemic antibiotic prophylaxis is
commonly used to prevent wound infection after
anastomotic leakage during elective colorectal
surgery, the value of pre-operative bowel man-
agement has not been accepted unequivocally
[12]. In the present study, the most commonly
encountered bacteria were Escherichia coli and
Bacteroides fragilis. The bacterial flora in human
stools exist in a stable ecological environment,
with anaerobic Bacteroides spp. predominating at a
concentration of 109–1010 CFU ⁄g of stool, and
aerobic coliforms being present at a concentration
of 106)108 CFU ⁄ g of stool. After spillage or
perforation of the colon, more than 400 bacterial
species may contaminate the peritoneal cavity
[13]. It has long been thought that cleaning the
bowel pre-operatively reduced the bacterial load.
However, while reducing faecal mass, pre-oper-
ative bowel preparation does not alter the con-
centration of faecal organisms intraluminally.
Previous studies have shown that a vigorous
72-h mechanical cleansing regimen only pro-
duced a significant reduction in coliforms, while
the residual colonic microflora remained un-
changed [14,15]. Moreover, mechanical bowel
preparation reduces solid stool to less manage-
able liquefied debris that can contaminate the
fresh anastomosis more readily. This may facili-
tate the translocation and ⁄ or invasion of bacteria
into the peritoneal space and the abdominal
layers [16]. Besides the possibility of wound
infections, this outflow of bacteria can also lead
to local infection of the anastomosis, causing
leakage and subsequent fistulous tracts [17,18].
Table 1. Microorganisms isolated from swabs taken during surgery and from subsequent wound infections of patients
undergoing elective open colon surgery with or without mechanical bowel preparation
No.
Randomisation
group
Anastomosis
swab
Subcutaneous
swab
Wound infection
swab
1 NMP Escherichia coli,
Moraxella spp.,
Pseudomonas aeruginosa,
Bacteroides fragilis
Bacteroides fragilis Bacteroides fragilis
2a NMP Bacteroides fragilis,
Actinomyces viscosis
Bacteroides fragilis Enterococcus faecalis,
Pseudomonas aeruginosa
3 NMP Enterococcus faecalis,
Streptococcus, viridans group,
Bacteroides fragilis
Bacteroides fragilis Enterococcus faecalis,
Escherichia coli
4a PEG Escherichia coli Streptococcus spp. Morganella morganii,
Enterococcus faecalis,
Peptostreptococcus,
Bacteroides capillosus,
Gemella haemolysans
5 PEG Citrobacter freundii Streptococcus, viridans group Escherichia coli,
Enterobacter cloacae,
Streptococcus, viridans group
6 PEG Escherichia coli,
Bacteroides fragilis
Bacteroides fragilis, Escherichia coli,
Bacteroides fragilis,
Streptococcus, viridans group
7 PEG Escherichia coli,
Streptococcus, viridans group,
Corynebacterium spp.
Bacteroides fragilis Escherichia coli,
Enterobacter faecalis
8 PEG Escherichia coli,
Streptococcus, viridans group
Bacteroides fragilis Proteus vulgaris,
Morganella morganii,
Enterobacter faecalis,
Bacteroides fragilis
NMP, normal meal before surgery; PEG, mechanical bowel preparation with polyethyleneglycol.
aNo correlation between wound infections and microorganisms cultured during surgery.
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In conclusion, the results of this study indicated
that mechanical bowel preparation did not reduce
microbial contamination of the peritoneal cavity
or the subcutis during surgery. Furthermore,
mechanical bowel preparation did not alter
the correlation between bacteria cultured from
the colonic anastomosis and those cultured from
the subcutis after closure of the abdomen. Finally,
mechanical bowel preparation did not alter the
correlation between microorganisms isolated
from subsequent wound infections and those
isolated during the surgical procedure.
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A B S T R A C T
Twelve infants suffering from diaper dermatitis
were treated four times daily for 7 days with a
mixture containing honey, olive oil and beeswax.
The severity of erythema was evaluated on a five-
point scale. Three infants had severe erythema
and ulceration, four had moderate erythema, and
five had moderate erythema with maceration. The
initial mean lesion score of 2.91 ± 0.79 declined
significantly (p < 0.05) to 2.0 ± 0.98 (day 3),
1.25 ± 0.96 (day 5) and 0.66 ± 0.98 (day 7). Can-
dida albicans was isolated initially from four
patients, but from only two patients after
treatment. This topical treatment was safe and
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